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Transverse	diffusion	=	80	um/sqrt(cm)	
Longitudinal	diffusion	=	160	um/sqrt(cm)	
Dri,	velocity	=	70	um/nsec	
#	e	per	keV	=	27	

Transverse	diffusion	=	60	um/sqrt(cm)	
Longitudinal	diffusion	=	120	um/sqrt(cm)	
Dri,	velocity	=	80	um/nsec	
#	e	per	keV	=	26	

•  Opera2ng	voltage	of	TPC	=	400	V/cm	
•  Magne2c	field		=	1.4	T	
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Default gas, Default TPC geometry

NeCF4(94-6), Realistic TPC geometry 
NeCF4(90-10), Realistic TPC geometry
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Track Quality

MAPS	+	IT	+TPC		:Pure	pions	

Default	TPC	geometry	:	60	layers	,	20	<	R	<	78	cm	,	fixed	cell	size		
Realis2c	TPC	geometry	:	40	layers,	20	<	R	<	75	cm,	realis2c	cell	size	,	sPHENIX	Github	clusterizer			
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Default gas, Default TPC geometry
NeCF4(94-6), Realistic TPC geometry 
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Track Reco efficiency
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Hijing	embedded	pions	:	MAPS(cyl)	+	ITT(cyl)	+	TPC		

Default	TPC	geometry	:	60	layers	,	20	<	R	<	78	cm	,	fixed	cell	size		
Realis2c	TPC	geometry	:	40	layers,	20	<	R	<	75	cm,	realis2c	cell	size	,	sPHENIX	Github	clusterizer			
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G4 input invariant mass
h_pri_ru1

Entries  48564

Mean    9.126

Std Dev    0.5506

Constant  12.3±  1731 

Mean      0.001± 9.381 

Sigma     0.0009± 0.1677 

)2invariant mass (GeV/c
7 7.5 8 8.5 9 9.5 10 10.5 11

0

200

400

600

800

1000

1200

1400

1600

1800

h_pri_ru1
Entries  48564

Mean    9.126

Std Dev    0.5506

Constant  12.3±  1731 

Mean      0.001± 9.381 

Sigma     0.0009± 0.1677 
-e+ -> eΥ

Reconstructed invariant mass

NeCF4	:	90-10	
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NeCF4	:	94-6	

•  NeCF4	(94-6)	seems	to	have	beher	tracking	performance	and	also	mass	resolu2on	as	
compared	to	NeCF4(90-10)	though	the	mass	resolu2on	is	above	what	we	want.	

•  NeCF4(94-6)	might	be	beher	candidate	than	NeCF4(90-10)	as	the	dri,	velocity	is	at	the	
plateau	at	opera2ng	voltage	of	TPC.		

•  Need	to	re-evaluate	it	a,er	clusterizer	related	issues	are	fixed.	
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Feasibility	of	par/cle	iden/fica/on	using	TPC	
Factors	affec2ng	dE/dx	
•  	Ioniza2on	rate	of	gas	
•  Gain	of	the	first	GEM	stage	
•  Radial	width	of	TPC	readout	
•  Number	of	TPC	layers	???	
•  Planning	to	see	the	possibility	of	using	TPC	as	par2cle	

iden2fica2on	as	the	pT	resolu2on	curve	for	different	par2cles	
looks	are	quite	separated	from	each	other.	Any	sugges/ons	
how	to	get	started	????		

	
	

6	

pr_trk_qual3
Entries  11614
Mean    19.03
Mean y  0.4217
Std Dev     10.87
Std Dev y  0.1797

 [GeV]
T

Reco p
0 5 10 15 20 25 30 35 40

Tra
ck 

Qu
alit

y

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

pr_trk_qual3
Entries  11614
Mean    19.03
Mean y  0.4217
Std Dev     10.87
Std Dev y  0.1797

Pions

kaons
protons

Track Quality
pr_trk_pur3_hij
Entries  141453
Mean   0.5255
Mean y  0.9973
Std Dev     0.361
Std Dev y  0.01292

 [GeV]
T

Reco p
0 5 10 15 20 25 30 35 40

Tra
ck 

pur
ity

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1 pr_trk_pur3_hij
Entries  141453
Mean   0.5255
Mean y  0.9973
Std Dev     0.361
Std Dev y  0.01292

Pions

Kaons
Protons

Track purity
h_ptres3

Entries  11919
Mean   0.9949
Std Dev    0.07285

truth
T

/preco
T

p
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

4−10

3−10

2−10

1−10

h_ptres3
Entries  11919
Mean   0.9949
Std Dev    0.07285

Pions

Kaons
Protons

truth
T

/preco
T

p

pr_dca2d3
Entries  9416

Mean    19.94
Mean y  0.0005143

Std Dev     10.78
Std Dev y  0.000931

T
True p

0 5 10 15 20 25 30 35 40

dca
2d

0

0.0002

0.0004

0.0006

0.0008

0.001

0.0012

0.0014

0.0016

0.0018

0.002

0.0022
pr_dca2d3

Entries  9416

Mean    19.94
Mean y  0.0005143

Std Dev     10.78
Std Dev y  0.000931

DCA2d

True
T

p
0 5 10 15 20 25 30 35 40 45

T/p Tdp

0

0.01

0.02

0.03

0.04

0.05

Pions

Kaons
Protons

T
 vs True p

T
/p

T
dp


